Isolation and characterization of fructophilic lactic acid bacteria from fructose-rich niches.
Fourteen strains of fructophilic lactic acid bacteria were isolated from fructose-rich niches, flowers, and fruits. Phylogenetic analysis and BLAST analysis of 16S rDNA sequences identified six strains as Lactobacillus kunkeei, four as Fructobacillus pseudoficulneus, and one as Fructobacillus fructosus. The remaining three strains grouped within the Lactobacillus buchneri phylogenetic subcluster, but shared low sequence similarities to other known Lactobacillus spp. The fructophilic strains fermented only a few carbohydrates and fermented D-fructose faster than D-glucose. Based on the growth characteristics, the 14 isolates were divided into two groups. Strains in the first group containing L. kunkeei, F. fructosus, and F. pseudoficulneus grew well on D-fructose and on D-glucose with pyruvate or oxygen as external electron acceptors, but poorly on D-glucose without the electron acceptors. Strains in this group were classified as "obligately" fructophilic lactic acid bacteria. The second group contained three unidentified strains of Lactobacillus that grew well on D-fructose and on D-glucose with the electron acceptors. These strains grew on D-glucose without the electron acceptors, but at a delayed rate. Strains in this group were classified as facultatively fructophilic lactic acid bacteria. All fructophilic isolates were heterofermentative lactic acid bacteria, but "obligately" fructophilic lactic acid bacteria mainly produced lactic acid and acetic acid and very little ethanol from D-glucose. Facultatively fructophilic strains produced lactic acid, acetic acid and ethanol, but at a ratio different from that recorded for heterofermentative lactic acid bacteria. These unique characteristics may have been obtained through adaptation to the habitat.